Purpose The primary objective was to determine the maximum tolerated doses (MTDs) of the combination of bortezomib and temozolomide in patients with solid tumors. The secondary objective was to evaluate the pharmacokinetics (PK) of bortezomib with and without concurrent hepatic enzyme-inducing anticonvulsants (HEIAs). Methods Bortezomib was administered on days 2, 5, 9, and 12; temozolomide on days 1-5 of a 28-day cycle. Dose escalation proceeded using a standard 3+3 design. Patients with primary or metastatic brain tumors were eligible and were stratiWed based on whether they were taking HEIAs or not. Results Of the 25 patients enrolled, 22 were not taking HEIAs. MTDs were only given to patients not receiving HEIAs. Dose-limiting toxicities (DLTs) consisted of grade-3 constipation, hyponatremia, fatigue, elevated hepatic enzymes, and grade-4 neutropenia, thrombocytopenia, constipation, and abdominal pain. Stable disease (>8 weeks) was observed in 5 patients. Bortezomib systemic clearance (CL sys ) on day 9 was 51% of the CL sys on day 2 (P < 0.01) Similarly, the normalized area under the concentrationtime curve (norm AUC) on day 9 was 1.9 times the norm AUC on day 2 (P < 0.01). The median bortezomib CL sys on days 2 and 9 was signiWcantly higher (P < 0.04) in patients taking HEIAs, and the median norm AUC was correspondingly lower (P < 0.04).
Introduction
Proteasomes are present in the nucleus and cytoplasm of all eukaryotic cells [1] and play an essential role in the processing of cellular proteins. Included among the numerous proteins that the proteasome degrades are ones involved in progression of the cell cycle and protection of the cell from apoptosis [2] . By interfering with the orderly degradation of these regulatory proteins, proteasome inhibitors can arrest tumor growth and metastases [3] .
The proteasome inhibitor bortezomib (Velcade; formerly PS-341, LDP-341, MLN341) is a dipeptide boronic acid analogue that has received approval from the Food and Drug Administration for treatment of recurrent multiple myeloma (2003) and mantle cell lymphoma (2006) . Preclinical studies have shown that bortezomib also has activity against a wide array of solid tumors including prostate [4, 5] , pancreatic [5] [6] [7] [8] [9] , lung [10, 11] , head and neck [12, 13] , colon [14] , breast [15, 16] , bladder [17] , and ovarian [4, 18] cancers. In addition to single agent activity against solid tumors, in vitro studies of bortezomib in combination with cytotoxic chemotherapy agents such as irinotecan [6, 14] and gemcitabine [7] have demonstrated eYcacy, and multiple subsequent phase I studies [19] [20] [21] [22] [23] [24] in patients with solid tumors have been conducted.
Temozolomide is an atypical alkylating agent most commonly used for the treatment of gliomas [25] and advanced melanoma [26] . Temozolomide causes the formation of methyl adducts resulting in futile mismatch repair cycles that initiate the process of apoptosis [27] . Theoretically, the mechanisms of action of temozolomide and bortezomib may be synergistic, since temozolomide induces apoptosis and bortezomib blocks a cancer cell's survival response to the initiation of apoptosis. There are preclinical data demonstrating eYcacy of this combination in vitro and against human melanoma xenografts [28] .
This phase I study of bortezomib and temozolomide was conducted in patients with refractory solid tumors to determine the maximum tolerated doses (MTDs) and dose-limiting toxicities (DLTs) of this combination. A secondary objective of this study was to determine whether hepatic enzyme-inducing anticonvulsants (HEIAs) aVect the metabolism of bortezomib.
Patients and methods

Patient selection
Eligibility requirements for this phase I study included patients having to be at least 18 years of age with a metastatic or unresectable solid tumor for which standard curative or palliative measures were no longer eVective. Patients with primary or metastatic brain tumors, recurring after radiation therapy, were eligible to participate. There was no limit to the number of prior therapies, and either measurable or non-measurable disease was allowed. Brain tumor patients who required the use of anti-seizure medications or corticosteroids to control cerebral edema had to be on stable doses of these medications for at least 1 week prior to enrollment. A minimum of 4 weeks had to elapse between receiving a previous chemotherapy (6 weeks from a nitrosourea-containing chemotherapy), immunotherapy, or radiation and enrollment. Other conditions required for study participation included (1) Karnofsky performance status ¸60%, (2) recovery from toxicity of any prior therapy, (3) adequate bone marrow function (absolute neutrophil count ¸1,500 cells/mm 3 , platelet count ¸100,000 cells/mm 3 ), (4) adequate hepatic function (total bilirubin ·2.0 mg/dl, serum levels of aspartate aminotransferase ·4£ the institutional upper limit of normal), and (5) adequate renal function (serum creatinine ·1.5 mg/dl).
Patients were excluded from participating in this study if they (1) were receiving chemotherapy, radiation therapy, or were enrolled in another clinical trial; (2) were pregnant or breast-feeding; (3) were receiving anti-retroviral therapy for the treatment of human immunodeWciency virus; (4) had a history of sensitivity to boron or mannitol; or (5) had a serious medical or psychiatric illness that could, in the investigator's opinion, potentially interfere with the completion of treatment according to the protocol. In accordance with the Declarations of Helsinki, the clinical protocol and informed consent document were approved by the City of Hope Institutional Review Board. All patients gave written informed consent prior to study participation. This study was registered with http://www.clinicaltrials. gov, identiWer NCT00544284.
Treatment plan
This was a single center, phase I dose-Wnding study of bortezomib in combination with temozolomide. A treatment cycle was deWned as 28 days in length. Bortezomib (provided by Millennium Pharmaceuticals, Cambridge, MA) was administered by rapid intravenous push on days 2, 5, 9, and 12. Temozolomide (provided by Merck & Co., Inc.
[formerly Schering-Plough Corp.]) was taken orally by study patients at bedtime on days 1-5 of each cycle. All patients premedicated themselves with ondansetron, 8 mg orally, 30 min prior to each dose of temozolomide for nausea prophylaxis.
DiVerent dosing schedules of temozolomide are used in the clinical setting. For example, the intermittent dosing schedule of temozolomide, daily for 5 consecutive days, every 28 days, is used as part of the standard treatment for patients with newly diagnosed glioblastoma after completing radiation therapy [25] . It is also the FDA-approved dosing schedule for the treatment of recurrent anaplastic astrocytoma and metastatic melanoma, and it has been evaluated in patients with recurrent brain metastases as well [29, 30] . There is also a continuous dosing schedule of temozolomide, using a lower dose daily for up to 49 days, which is typically administered concurrently with brain radiation for treatment of newly diagnosed glioblastoma, and it has also been studied in combination with radiation in patients with brain metastases [31] . Since radiation was not a component of the treatment being assessed in this clinical trial, we chose to combine bortezomib with the standard intermittent dosing schedule of temozolomide.
Five dose levels were tested (see Table 2 for the dose escalation schedule). Because of the potential overlapping toxicity of bone marrow suppression, dose escalation of the combination began below the respective individual MTDs of 1.6 mg/m 2 for bortezomib [32, 33] and 200 mg/m 2 for temozolomide [34, 35] . The dose of temozolomide was increased from 100 mg/m 2 to the standard recommended dose for the intermittent schedule of temozolomide, 200 mg/m 2 , by 50 mg/m 2 increments through the Wrst 3 planned dose levels, while the dose of bortezomib remained at 1.0 mg/m 2 . After the established standard dose for temozolomide (200 mg/m 2 ) was reached, bortezomib was escalated in dose levels 4 and 5. For this phase I study, patients were stratiWed into 2 groups based on whether they were taking HEIAs (phenytoin, carbamazepine, phenobarbital, primidone or oxcarbazepine) concomitantly (group A) or not (group B).
DeWnition of DLT and rules for dose escalation DLT was deWned as any grade-3 or grade-4 non-hematologic toxicity or any grade-4 hematologic toxicity possibly related to the study drugs, excluding anemia, although its occurrence was documented along with other toxicities. DLT was based on the Wrst course of treatment. Toxicity was graded according to the NCI Common Terminology Criteria for Adverse Events version 3.0. To be evaluable for toxicity, a patient must have received at least 1 dose of chemotherapy during cycle 1.
A minimum of 3 patients were to be treated at each dose level. If a patient did not receive all of the planned chemotherapy for cycle 1, due to either non-compliance or toxicity, s/he would be replaced for purposes of dose escalation. Patients who did not experience any DLT had to be observed for a minimum of 4 weeks from the start of the Wrst cycle before moving to the next dose level. If DLT attributable to the study drugs was experienced in exactly 1 of 3 patients, then 3 more patients (for a total of 6) would be treated at that dose level. If no additional DLT was observed at the expanded dose level (i.e., 1 out of 6 with DLT), then the dose would be escalated. Dose escalation would terminate as soon as 2 or more patients experienced any DLT attributable to the study drugs, at a given dose level. The study would Wnish when 6 patients were treated at the next lower dose level, and at most 1 patient out of those 6 patients experienced a DLT.
The same dose escalation schema was used for groups A and B; however, the drugs were dose-escalated separately in the 2 groups. We hypothesized that if HEIAs induce the metabolism of bortezomib, leading to enhanced clearance of bortezomib, then serum drug levels would be lower, resulting in less toxicity occurring at a given dose level compared to patients not taking HEIAs. Therefore, study rules for dose escalation speciWed that if group B was at a higher dose level, then group A could be advanced to the same dose level. Therefore, if no DLTs were observed in group A, and group B was testing a higher dose or if the MTD for group B had been determined, and it was higher than the current level for group A, then group A would be escalated to the testing dose (or the MTD if applicable) for group B with the next patient to accrue to group A.
A DLT in group A (taking HEIAs) would count at least as a DLT in group B for dose de-escalation purposes, as patients in group A should not be exposed to more drug than group B due to the HEIAs, but not vice versa. While a DLT in group B would not be viewed as a simultaneous DLT for group A, a DLT in group B could be used to reduce the dose in group A in order to explore a lower dose before deciding to continue escalation at the higher dose. Such decision would be made at the discretion of the principal investigator to help protect patient safety.
Statistical considerations
All statistical tests used the Wilcoxon rank sum test (2-sided) unless otherwise speciWed. Statistical calculations were carried out using S-Plus 7.0.
Patient assessments
Symptom assessments and physical examinations were performed prior to each treatment cycle. During the Wrst cycle, complete blood counts were monitored on days 2, 5, 9, 12, 16, and 23. Results of hematologic parameters on day 9 were used to make any dose adjustments of bortezomib on days 9 and 12. Radiographic assessments were performed prior to starting study treatment and then every 8 weeks. To be evaluable for response, patients were required to complete at least 2 cycles of study treatment. Tumor responses were determined using the RECIST criteria [36] for measurable disease outside of the brain and the Macdonald criteria [37] for assessing disease within the brain.
Sample collection
On days 2 and 9 of cycle 1, blood samples were drawn immediately before the bolus infusion of bortezomib and then 5, 10, 15, 30 min, and 1, 2, 4, 6, 8, and 24 h after dosing. Additional blood samples were drawn before administration of bortezomib on days 5 and 12. At each time point, 5 ml of peripheral blood was collected in K 3 EDTA tubes and mixed by gently inverting 4-6 times. The anticoagulated blood was centrifuged to separate plasma. Equal volumes of the plasma were transferred to appropriately labeled cryovials and frozen immediately at ¡70°C. Plasma samples were shipped to Millennium Pharmaceuticals for analysis of bortezomib concentrations. To conWrm that patients in group A were taking their anticonvulsants and that these drug concentrations were within therapeutic range, anticonvulsant levels were drawn at the start of each cycle, and during cycle 1, trough levels of anticonvulsants were also drawn 10 min prior to the morning dose on days 2 and 9.
Analytical method Bortezomib plasma concentrations were analyzed at Tandem Labs using a validated LC-MS/MS assay [38] . Following addition of the internal standard ([13C9] bortezomib), plasma samples (0.2 ml) were subject to liquid/ liquid extraction with methyl tert-butyl ether and processed for LC-MS/MS analysis. Chromatography was performed using a SunWre C8, 2.1 £ 50 mm, 5 m; Waters, Milford, MA) and a 0.1% formic acid/acetonitrile/5% 25 mM NH 4 OAC isopropanol mobile phase (Xow rate 0.4 ml/min), with elution of the analytes over a 30-40% acetonitrile gradient. Mass spectrometric detection was performed with a mass spectrometer equipped with a turbo ion spray source (API 4000, MDS Sciex, Thornhill, Ontario), using multiple reaction monitoring in the positive ion mode (m/z transitions of 367.1 ! 226.0 for bortezomib and 376.1 ! 234.0 for the internal standard). Calibration curves were linear from 0.1 to 25 ng/ml (r 2¸0 .99). Samples with concentrations above the upper limit of quantitation were adequately diluted into the dynamic range of the assay with control matrix for bioanalysis. The interassay precision (CV) of the analytical quality control samples ranged from 8.0 to 10.3%. The interassay accuracy, described as percent deviation, ranged from ¡1.0 to 2.0%.
Pharmacokinetic data analysis
Pharmacokinetic (PK) parameters were determined from the measured plasma bortezomib concentration versus time data for each individual according to non-compartmental methods and using Microsoft Excel. The maximum plasma concentration (C max ) was determined from the measured botezomib levels. The area under the concentration-time curve (AUC) was determined using the rule of linear trapezoids extrapolated to inWnity using the elimination rate constant derived from the last four measured concentrations. The terminal half-life (t 1/2 ) was calculated from the elimination rate constant derived from the last four measured concentrations. Systemic clearance (CL sys ) was calculated by dividing the total administered dose by the AUC extrapolated to inWnity. To allow for comparisons across dose levels, C max and AUC values were normalized to a dose of 1.3 mg/m 2 .
Results
Patient characteristics
Twenty-Wve patients were enrolled and received at least 1 dose of study treatment. Nine patients had CNS tumors: 4 with primary brain tumors (2 with high-grade gliomas, 1 with an ependymoma, and 1 with a meningioma) and 5 with brain metastases (primary sites of cancer: 3 lung, 1 breast, and 1 colon). Two patients in group B (1 at dose level 3 and 1 at dose level 4) did not complete the Wrst cycle of treatment due to non-compliance and were replaced for the purpose of dose escalation but were included in the toxicity assessment. Table 1 lists the study patients' characteristics. Most were not taking HEIAs and so were enrolled in group B.
Safety and tolerability
The primary aim of this phase I study was to determine the MTDs for the combination of bortezomib and temozolomide in patients with solid tumors, including those involving the central nervous system (CNS). Table 2 summarizes the number of patients treated per dose level and the DLTs that occurred during the Wrst cycle of treatment. As explained above, the same dose levels were used for groups A and B, with dose escalation proceeding independently for the 2 groups. However, if no DLTs had been observed in group A, and group B was testing a higher dose level, then group A could have accelerated escalation to the testing dose for group B.
Patients enrolled in dose level 1 tolerated treatment well, experiencing only grade-1 and grade-2 toxicities. Four patients were enrolled in dose level 2 because 1 patient had to be replaced due to early death from disease progression. The Wrst DLT was seen at dose level 3 in group B. This person had metastatic lung cancer involving his brain, bones, pancreas, and adrenal glands. He developed grade-4 abdominal pain and constipation attributed as possibly related to study treatment. Dose level 3 was then expanded to treat a total of 6 evaluable patients. One patient was replaced due to non-compliance with taking temozolomide.
No other DLTs occurred at that dose level, and the next 3 group B patients were enrolled in dose level 4. One of these patients was replaced due to non-compliance. No DLTs occurred among these Wrst 4 patients, and so the next group B patient entered the study at dose level 5. This patient experienced DLTs consisting of grade-3 constipation and hyponatremia.
The plan was then to expand dose level 5 to treat 6 patients from group B. However, the next patient to enroll in the study was in group A and was treated at dose level 5. This patient also developed DLTs consisting of grade-4 neutropenia and thrombocytopenia as well as grade-3 fatigue. As per the protocol's rules for dose escalation, a DLT in group A is counted as a DLT in group B as well; therefore, group B was de-escalated to dose level 4, with expansion of that cohort to treat 3 more patients (total of 6 evaluable patients). One of those next 3 patients developed DLTs consisting of grade-3 elevations of AST, alkaline phosphatase, and bilirubin levels. The patient had metastatic disease involving his liver. He died after cycle 1 of bortezomib and temozolomide. His death was felt to be due to progressive disease, and his elevated liver function tests were assessed as being possibly related to study treatment. The MTD for group A was not reached. Due to slow enrollment, the arm of the study was closed to accrual when the MTDs for group B were determined.
The median number of treatment cycles was 2 (range 1-6). Table 3 summarizes the grade-2 through grade-4 toxicities seen in all study patients during cycle 1 of treatment. Although grade-4 neutropenia and thrombocytopenia were DLTs, the most common hematologic toxicity was grade-2 and grade-3 lymphopenia. The most common non-hematologic toxicities were constipation, fatigue, nausea, and anorexia. Disease progression was the most frequent reason for going oV study.
EYcacy
Twelve patients were evaluable for response. Five had stable disease (SD), with a median number of treatment cycles of 4 (range 2-6). One patient with metastatic carcinoid tumor involving his liver (group B) had conWrmed SD after 4 cycles of study treatment on dose level 4. He went on to complete a total of 6 cycles but did not have follow-up scans performed after the 6th cycle, because he was incarcerated. There were 4 patients who had early deaths due to progressive disease. Two patients with primary brain tumors (1 recurrent GBM, 1 recurrent meningioma) had SD after 2 cycles of study treatment.
Pharmacokinetics
A total of 24 subjects had PK data collected (3 in group A and 21 in group B). On day 2, data were available for 3 and 21 subjects in groups A and B, respectively. On day 9, data were available for 2 and 20 subjects in groups A and B, respectively. Plasma concentration versus time proWles for patients in groups A and B on days 2 and 9 of the Wrst cycle are shown in Fig. 1 , and the PK data from days 2 and 9 are summarized in Table 4 . As shown in the Wgure, plasma concentrations declined bi-exponentially in both groups, with a rapid initial decline of 100-fold within the Wrst few hours after the dose, followed by a more gradual decay over the next 12-24 h. Bortezomib CL sys on day 9 was 51% (median percent change) of the CL sys on day 2 (P < 0.01, paired Wilcoxon test). Correspondingly, the normalized AUC on day 9 was 1.9 times (median fold change) the normalized AUC on day 2 (P < 0.01). During the 12-24-h period following the dose, plasma bortezomib concentrations appeared to fall more rapidly in group A patients compared to those in group B. Moreover, on both days 2 and 9, the mean bortezomib CL sys was signiWcantly higher in group A patients compared to those in group B, and similarly, the normalized AUC was lower in group A patients compared to those in group B. In the 3 group A patients on day 2, the median and range for CL sys was 94. In terms of concomitant anti-seizure medications, all 3 patients in group A were taking phenytoin, and their serum phenytoin levels were conWrmed to be within the therapeutic range at the times of the PK sampling on days 2 and 9 of cycle 1.
Discussion
Two other phase I studies of this chemotherapy combination have been reported. Kubicek et al. [39] studied bortezomib and temozolomide in combination with brain radiation for the treatment of CNS malignancies. Su et al. [40] performed a dose escalation study of bortezomib and temozolomide in patients with advanced melanoma. In contrast to our phase 1 trial, these other 2 studies tested bortezomib in combination with a continuous dosing schedule of temozolomide (up to 75 mg/m 2 /day for as long as 6 weeks). Similar to our results, these studies concluded that bortezomib given at 1.3 mg/m 2 /dose was well tolerated in combination with temozolomide. Kubicek and colleagues reported that no DLTs were observed in their study patients, but they designed their study without escalation of the dose of bortezomib past 1.3 mg/m 2 . DiVerent DLTs were seen in our study (constipation, abdominal pain, neutropenia, thrombocytopenia, and hyponatremia) than in the study performed by Su et al. (neurotoxicity, diarrhea, and rash), possibly due to the diVerent dosing schedules of temozolomide (intermittent versus continuous).
Bortezomib is metabolized by multiple cytochrome P450 (CYP) isoforms, with evidence for participation of 5 distinct CYP enzymes based on the results of in vitro enzymology studies [41] . Previous phase I combination studies of bortezomib with multiple diVerent cytotoxic agents have revealed no apparent eVects of these concomitantly administered agents on bortezomib pharmacodynamics, although one recent study did demonstrate an eVect of the strong CYP3A inhibitor ketoconazole on bortezomib disposition [38] . However, because temozolomide was not expected to aVect the systemic elimination of bortezomib and bortezomib was not expected to alter temozolomide PK, assessment of a potential drug-drug interaction between these 2 agents was not an objective of this study.
The PK of bortezomib in the cohort of patients not taking HEIAs determined in the current study are similar to those reported in a recent study by Reece et al. [42] in patients with relapsed multiple myeloma receiving both single and multiple doses of 1.0 and 1.3 mg/m 2 of bortezomib. Moreover, the MTDs for bortezomib and temozolomide given in combination that were determined in the current study are similar to the tolerable single agent doses. Taken together, our results indicate that there is no PK or PD interaction between these two drugs. There was a statistically signiWcant repeat-dose eVect on bortezomib PK observed in the current study, which is consistent with previous reports of decreased clearance upon multiple bortezomib doses. The mechanism for the eVect of multiple doses on bortezomib clearance is unknown.
This phase I study also assessed whether the disposition of bortezomib is aVected by drugs that induce hepatic enzymes. Patients with primary or metastatic brain tumors were allowed to participate, and such patients often take medications to control seizures. Certain anti-seizure medications, such as phenytoin and carbamazepine, induce the hepatic CYP isoenzyme system. These hepatic enzymes can enhance the clearance of concurrently administered drugs that are eliminated by hepatic oxidative metabolism, resulting in lower blood levels of a drug and decreased eYcacy. HEIAs have been shown to reduce the eVectiveness of some chemotherapy agents [43] , such as paclitaxel [44] and CPT-11 [45] .
Temozolomide is not metabolized by the CYP pathway, and thus its serum drug levels are not expected to be aVected by the concurrent use of HEIAs. In contrast, the clinical PK of bortezomib in patients taking HEIAs have not yet been described. In mass balance studies of bortezomib conducted in the rat and monkey, radioactivity was eliminated from both renal and hepatic routes [46, 47] . Bortezomib has been shown to be inactivated by both CYP and non-CYP mechanisms [48] . The clinical importance of hepatic metabolism in the elimination of bortezomib has been demonstrated by the Wnding that the CYP3A4 substrate ketoconazole inhibits bortezomib clearance and results in a mean increase in systemic exposure of 35% [38] .
Phuphanich et al. [49] recently reported the results of a phase I study of single agent bortezomib in 66 adults with recurrent malignant gliomas using separate dose escalations for patients taking or not taking HEIAs. The MTD of bortezomib was 2.5 mg/m 2 in the group of patients receiving concurrent HEIAs compared with an MTD of 1.7 mg/m 2 in patients not taking HEIAs. Furthermore, the investigators determined that the bortezomib dose at which maximal inhibition of whole blood 20S proteasome activity occurred was higher in patients receiving HEIAs. The authors concluded that concurrently administered HEIAs enhanced the clearance of bortezomib, resulting in lower than expected plasma levels and anti-20S proteasome activity of bortezomib in these patients. PK data were not available to conWrm their conclusion because a sensitive analytical method to measure bortezomib in plasma was not available. However, the PK results from our study indicate that the rate of systemic elimination of bortezomib is indeed increased by concurrently administered HEIAs. Although the sample size of the study is small, a signiWcant twofold increase in the mean clearance of bortezomib was seen in patients taking HEIAs compared to those not taking HEIAs. Therefore, the PK Wndings of this study are consistent with the previous clinical Wndings of Phuphanich et al. [49] .
We determined that the recommended doses for testing this combination in phase 2 studies of patients not taking HEIAs is 1.3 mg/m 2 on days 2, 5, 9 and 12 for bortezomib and 200 mg/m 2 on days 1-5 for temozolomide, repeated every 28 days. Due to slow accrual to group A, enrollment was stopped when dose escalation was completed for group B. One reason for the poor accrual to group A is that during the time this trial was open for enrollment, results of a landmark study [25] were published showing a survival beneWt for glioblastoma patients when temozolomide was added to radiation in the upfront setting. As a result, there were fewer than anticipated brain tumor patients available to participate in this study, since typically they had already been treated with the same dose schedule of temozolomide as part of their Wrst-line therapy. A second possible reason for the poor accrual to group A is the increasing use of second generation anticonvulsants such as levetiracetam, lamotrigine, and zonisamide, which do not induce hepatic enzymes.
Although our study did not enroll a suYcient number of patients in group A to deWnitively determine the MTDs of bortezomib and temozolomide in patients taking HEIAs, further PK studies in this subgroup of patients are warranted given the preliminary evidence of an induction bortezomib elimination by HEIAs in the 3 patients presented. Temozolomide is used mainly for the treatment of patients with gliomas and advanced melanoma. Melanoma has a propensity to metastasize to the brain. Since patients with CNS malignancies frequently require anti-seizure medication, concurrent use of HEIAs should be prohibited in future eYcacy studies of the regimen until the MTDs of this combination can be established in this patient population.
